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aggrecan synthesis indicates that activated ERK does not always
serve as a negative regulator of proteoglycan synthesis [3].
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MECHANICAL COMPRESSION EFFECTS ON NO
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TENSIONS
N. de Isla1, E. Werkmeister1, D. Mainard2, P. Netter2,
S. Muller1, J-F. Stoltz1
1Nancy Université, Faculté de Médecine, CNRS UMR 7563,
Vandoeuvre-lès-Nancy, France; 2Nancy Université, Faculté de
Médecine, CNRS UMR 7561, Vandoeuvre-lès-Nancy, France
Purpose: Several factors are known to be involved in the de-
struction of the articular cartilage. Interleukin-1β (IL-1β) plays a
determinant role in the pathogenesis of osteoarthritis (OA) by
stimulating inducible NO synthase (iNOS), cyclo-oxygenase II
(COX-II) and proteases. During normal activity, articular carti-
lage is subject to dynamic loading applied perpendicular to the
cartilage surface. Compression causes deformation of cells and
of extracellular matrix (ECM), gradients in hydrostatic pressure
and intratissue ﬂuid ﬂow. These mechanical changes can also
alter chondrocyte behaviour and ECM homeostasis. The present
study was designed to evaluate in-vitro effects of intermittent
compression on NO and GAG release by human OA cartilage
explants.
Methods: Cartilage explants were exposed to intermittent com-
pression (1 MPa, 1 Hz, 30’ ON, 30’ OFF) for 7 hours under
normoxia (21% O2) or hypoxia (5% O2). NO production and
GAG release in culture medium were measured for each con-
dition. Moreover, matrix structure was analysed by second har-
monic generation (SHG) imaging in a confocal microscope after
multiphoton exitation.
Results: Results show that mechanical stimulation increase NO
and GAG release in culture media under normoxia or hypoxia
conditions. The increase of NO and GAG release in response
to mechanical stimulation was more important under normoxia
than under hypoxia conditions. Moreover, the collagen network
was altered after compression as showed by SHG images.
Conclusions: The results suggest that oxygen tension inﬂu-
enced the response of cells to mechanical stimulation. The in
vitro response of osteoarthritic cartilage is more important under
normoxia than under hypoxia conditions. In vitro models may
help to explain aspects of the interactions between mechanical
forces and degradative pathways which lead to cartilage damage
and disease progression.
This work was partly supported by Region of lorraine
(CPER),CG54 and PLIC.
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EFFECT OF HYDROSTATIC PRESSURE ON
ULTRASTRUCTUREOF SYNOVIAL FIBROBLASTS FROM
RAT TEMPOROMANDIBULAR JOINT
W. Mengjie, G. Zhiyuan
Hospital of Stomatology, Zhejiang University, Hangzhou, China
Purpose: Mechanical loading of the cartilage and bilaminal zone
is the important role in the pathogenesis and progression of tem-
poromandibular disorders (TMD). However, the synoviocytes in
bilaminal zone, however, the earliest pathological TMD cartilage
changes are likely to result from continuous loading of joint car-
tilage as the patterns of TMD. This project examines the effect
of hydrostatic pressure on ultrastructure of synovial ﬁbroblastic
cells from the condyle of rat temporomandibular joint.
Methods: Synovial ﬁbroblastic cells derived from the double
condyle of rat temporomandibular joint were grown to conﬂuency
in DMEM medium supplemented with 10% fetal calf serum.
The monolayer of ﬁbroblasts was then subjected to different
hydrostatic pressure (30kPa, 60kPa, and 90kPa) in a computer-
controlled pressure chamber or 12 h. Changes of ultrastructure
were observed by transmission electron microscope.
Results: The inner-structure of normal SF was normal and
intact. At 30 kPa, the ultrastructure of SF mostly shows that the
chromatin was condensated lightly and ruptured to the nuclear
margin. Intracellular vacuoles were observed increased visibly.
At 60 kPa, the karyon takes on crescent and the mitochondria
seem varicose. At 90 kPa, the apoptosis-like body was wrapped
by membrane and embedded in the high density chromatin.
Conclusions: These data suggested that biomechanical stress
could induce the apoptosis and result in the change of ultrastruc-
ture of synovial ﬁbroblasts from rat temporomandibular joint.
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Purpose: The purpose of this study was to further characterize
the altered metabolism in human degenerated cartilage that pro-
motes disease progression. A new protocol had to be established
before the investigation. The speciﬁc causes of osteoarthritis are
unknown, but are believed to be a result of both mechanical and
molecular events in the affected joint. Much of what is known
about changes in the extracellular matrix in osteoarthritis comes
from animal models.
The change of energy in thermal processes can be measured
by Differential scanning calorimetry (DSC). A limited number of
papers have been published before on the subject of thermal
analysis of normal and osteoarthritic human hyaline cartilage.
Previously, thermogravimetric methods have not been used for
compositional thermoanalytical study of normal and degenerative
human hyaline cartilage.
Methods: The thermal properties of samples were determined
by differential scanning calorimetry. From the DSC curves the de-
composition temperature, the transition temperature range and
the total calorimetric enthalpy change were calculated. The ther-
mogravimetric analysis was performed and the TG, DTG and
DTA curves were determined.
During arthroplasty procedures performed at the University of
Szeged, degenerative Grade 4 human hyaline cartilage was
obtained from 15 hip. All tissues were yielded in accordance
to legal regulation, international ethical concerns, and patients’
consent.
Results: It was found, that the total water content of the os-
teoarthritic samples was 86.5%, and 50kJ/M energy was used
for the removal of the ﬂuid content. In the osteoarthritic sam-
ples (average mass: 17.02 mg), 0.242 mg decrease was mea-
sured which represents 1.4% °C-1 mass reduction. The resulting
amount of weight lost in the linear region was recounted from
these results.
With the rise of temperature an endothermic reaction was ob-
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served in all of the cases. The enthalpy change of the process
initiated by the temperature change showed marked decompo-
sition. Change in the enthalpy was observed in osteoarthritic
cartilage: -1427 J/g (SD: 139). All samples showed a clear de-
naturation peak on the calorimetric curve, average: 48°C (SD:
3,26).
Conclusions: This study clariﬁes the previously reported ther-
moanalytical results, by providing similar sample environment.
The use of thermal analysis could be a simple and effective
method for controlling the relationship between biomarkers and
disease progression. All samples showed a clear denaturation
peak on the calorimetric curve, therefore a volume of the curve
was easily calculated giving the enthalpy change of the sam-
ple. Characterization of the altered metabolism in cartilage that
promotes disease progression should lead to future fundamental
treatment options that can prevent structural damage.
Meniscus, Muscle, Tendon & Ligament
Biology
371
FACTORS ASSOCIATED WITH REPEAT MENISCUS
SURGERY IN PATIENTS UNDERGOING SUTURE
MENISCUS REPAIR
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Purpose: Meniscus repairs have become more common in order
to preserve meniscus function and protect the chondral surfaces
of the knee. Numerous studies report a high incidence of menis-
cus repair failures. Our purpose was to determine what factors
lead to repeat surgery following suture meniscus repair.
Methods: A single surgeon performed 283 meniscus inside-
out suture repairs (age range, 18 to 71 years), including 177
males and 106 females. Ninety-three patients had concurrent
ACL reconstruction; 44 additional patients had 2-stage ACL
reconstruction. One hundred eighty-one medial and 102 lateral
menisci were repaired. Eighty percent (80%) of medial meniscus
repairs were in the posterior third, 11% in the middle third, 1% in
the anterior third, and 8% extended to all areas of the meniscus.
Forty-nine percent (49%) of lateral meniscus repairs were in the
posterior third, 26% in the middle third, 22% in the anterior third,
and 3% extended to all areas.
Results: Thirty-seven (37) patients (13%) required repeat
surgery on their repaired menisci. Eighteen percent (18%) of
medial and 10% of lateral repairs required repeat surgery. There
were no differences based on age, gender or lesion location. Av-
erage time to repeat meniscus surgery was 2.5 years (range, 75
days to 13 years). Thirty-eight percent (38%) of repeat surgeries
were within one year, 32% were between one and two years,
16% were between 3 and 5 years, and 14% were greater than
5 years after the initial meniscus repair. Medial repairs required
repeat surgery signiﬁcantly earlier (1.8 years) than lateral re-
pairs (4.5 yrs) (p=0.01). Staged ACL reconstructions had fewer
second meniscus surgeries (2%) compared to concurrent ACL
reconstructions (16%) (p=0.03). Patients with concurrent ACL
reconstructions were 7.6 times more likely to undergo repeat
meniscus surgery compared to staged reconstructions [CI: 1.3
to 44.9].
Conclusions: Medial (versus lateral) meniscus suture repairs
and repairs with concurrent ACL reconstructions (not staged)
were factors that resulted in earlier and higher rates of repeat
meniscus surgery. This ﬁnding supports performing meniscus
repair and ACL reconstruction as separate operations. There
were no differences based on age, gender or lesion location.
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STUDY OF CRUCIATE LIGAMENTS IN OSTEOARTHRITIC
KNEES AND THEIR ASSOCIATION WITH CLINICAL AND
FUNCTIONAL STATUS OF THE KNEE JOINT
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(PGIMER), Chandigarh, India
Purpose: The use of posterior cruciate ligament (PCL) retaining
or sacriﬁcing implants in Total Knee Arthroplasty remains contro-
versial. Although various authors have demonstrated that degen-
erative changes do occur in cruciate ligaments in osteoarthritic
(OA) knees, not much literature is available stating whether clin-
ical symptoms in OA knee are predictive of the degenerative
changes in cruciate ligaments. We studied the microscopic de-
generative changes in cruciate ligaments in osteoarthritic knees
and its correlation with the macroscopic appearance of anterior
cruciate ligaments (ACL), clinically apparent deformities of the
arthritic knee and its functional status.
Methods: Study was conducted in 30 osteoarthritic knees un-
dergoing Total Knee Arthroplasty (mean age 61.4 years). These
cases were assessed preoperatively using the Knee Society
Scoring. Macroscopic appearance of ACL and PCL was clas-
siﬁed as normal, abnormal (thinned or sclerotic), or ruptured.
Furthur, these ligaments were studied for microscopic degen-
erative changes which were classiﬁed into normal, slight, mild,
moderate, and severe (stage 0 to 4) depending on the number
of microscopic ﬁelds involved. The changes in cruciate ligaments
were then compared with the knee score, function score, and
deformities (like ﬁxed ﬂexion deformity, varus, antero-posterior
and medio-lateral instability) for statistical signiﬁcance.
Results: Knee Score and Knee Function score ranged from 0 to
43 and 5 to 55 respectively with means of 24 and 30.4 respec-
tively. The gross appearance of ACL was normal in 8 (26.67%),
abnormal in 14(46.6%) and ruptured in 8. In all cases PCL
appeared to be normal. On microscopy, 4 (13.34%) ACL speci-
mens had no changes while 3 (10%) had slight, 4 (13.34%) mild,
10 (33.3%) moderate and 9 (30%) severe changes. Amongst
PCL 4 (13.3%) were normal, 3 (10%) had slight, 12 (40%)
mild, 7 (23.3%) moderate and 4 (13.3%) severe degenerative
changes. The predominant changes were presence of zones
of loose ﬁbrous connective tissue (Image 1), cystic, mucinous
(Image 2) and myxoid degeneration. Other changes seen were
chondroid metaplasia, neovacularisation, hyalinization, hypercel-
lularity and calciﬁcations. Of these, loose ﬁbrous tissue was the
most common degenerative change seen. Knee score had a
statistically signiﬁcant association with the microscopic degener-
ative changes in both anterior and posterior cruciate ligaments
(p value <0.05). The histological changes in cruciate ligaments
also correlated with the presence of antero-posterior instability
(p value <0.05), but there was no signiﬁcant correlation with
degree of ﬂexion deformity, varus, medio-lateral instability or
function score.
Image 1
